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(54) OPTICAL DISK 

(57)Abstract: 

PURPOSE: To make interference fringes invisible and to prevent transient 
warpage by forming a recording film and a first protective film on one surface 
of a plastic substrate and a moisture permeation preventive film and a second 
protective film on the other surface and specifying the product of the refractive 
index and film thickness of the moisture permeation preventive film. 
CONSTITUTION: A recording film 2 is formed on one surface of the plastic 
substrate 1 having light transmittability and the first protective film 3 is 
formed on the film 2. The moisture permeation preventive film 4 consisting of 
an inorg. material is formed on the other surface of the substrate 1 . The second 
protective film 5 is formed on the film 4. The thickness of the film 4 is so set 
that the product obtd. by multiplying the refractive index of the film 4 by the 
thickness of the film 4 attains a ≤42nm range. The thickness of the film 4 is 
set as extremely thin in such range, by which the transient warpage of the 
optical disk is prevented and the interference fringes of the optical disk are 
made invisible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the optical disk which performs informational reproduction, record, etc. in more 

detail using a laser beam about an optical disk. 

[0002] 

[Description of the Prior Art] As the composition is shown in drawing 6 , this conventional kind of optical disk forms record film 
21 in one front face of a plastic plate 20, and has the composition of protecting the record film 21 by the protective coat 22. 
Record film 21 usually has four layers or a three-tiered structure, and moisture does not move to a plastic-plate 20 side through 
record film 21. 

[0003] Therefore, moisture absorbs moisture to a plastic plate 20 only from the front- face, i.e., incident light, side of another side 
of a plastic plate 20, or it ****. A local volume change will arise in a plastic plate 20 by this moisture absorption and ****, and 
curvature will arise in a plastic plate 20. Since the curvature of this optical disk will be inclined by the substrate to the optical 
axis of a light beam used for informational reproduction, record, etc., a servo shifts, a signal quality will deteriorate, or when 
severe, a servo jump will produce it. 

[0004] For this reason, specification or the draft standard is prepared about the curvature of an optical disk. This is shown in 
Table 1. 



[0005] 




Table 1] 
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[0006] In the case of a compact disk, the rotational frequency of a disk is comparatively as late as 200 - SOOrpm, a tracking servo 
and a focus servo are flattery ****** enough, and the specification of the amount of curvatures is loose compared with the 
optical disk of other types. A thing to raise a data transfer rate like a write-once disk or a RIRAITA bull disk (magneto-optic 
disk) needs to make it rotate at high speed (for example, 1800 - 3600rpm). It is necessary to make small the amount of flattery 
performance top curvatures of a tracking servo and a focus servo at this time. However, in the veneer of a plastic plate, since it 
was difficult to curve and to make an amount small, it curved by sticking the disk which consists of a veneer back to back, and 
considering as a double-sided disk, and has made the amount small. 

[0007] In addition, recently, by the magneto-optic disk, the technology of over-writing came to attract attention and the disk of 
veneer use has been especially needed. As the reason, since it was the method which carries out elimination operation of the data 
in front of once, and records new data in case data were rewritten, a total of two rotations of one revolution were required in the 
conventional magneto-optic disk, to rewriting of data to make one revolution and record on eliminating. However, since it can do 
while elimination of front data and record of new data make one revolution if the technology of over- writing is used, it becomes 
unnecessary to rotate two times like [ in conventional ], and the part data transfer rate improves. 

[0008] Although many things are devised even if attached to the method of over-writing, the magnetic field modulation method 
is leading especially. It is the method recorded by always irradiating light to a magnetic field modulation technique fixing the 
sense of a magnetic field, and the method (light modulation method) of a request recording it by turning on and off of light at the 
time of record elimination, and changing the sense of a magnetic field. If power consumption of an electromagnet tends to be 
made small as much as possible and it is going to realize a high-speed magnetic field modulation, it is necessary to make the 
distance of an electromagnet and record film approach as much as possible, although it is necessary to change the sense of a 
magnetic field at high speed at this time. By the disk of double-sided specification, since it sees from an electromagnet side and 
there is a substrate on record film, distance with record film is not made small. Therefore, the disk of veneer specification has 
been needed as mentioned above. 
[0009] 

[Problem(s) to be Solved by the Invention] When using a plastic plate for the substrate of the disk of veneer specification, the 
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curvature of a substrate poses a problem as mentioned above. Although it came to enter in the convention enough by progress of 
the membrane formation technology of the forming technique and record film of a substrate, or a protective coat, as for the 
curvature immediately after disk manufacture, it has turned out that curvature newly occurs while using a disk. That is, as were 
shown in 872 pages of the collection (Showa 63 spring) of the 35th Japan Society of Applied Physics drafts and the 
environmental condition was changing, it turns out that transitional curvature arises, for example, about tenmrad(s) and the bird 
clapper understood curvature variation when humidity changes by the maximum variation from 60 degrees C and 90%R.H. at the 
time of the environmental variation to 60 degrees C and 50%R.H. 

[0010] This invention was made in consideration of the above-mentioned situation, and tends to offer the optical disk which can 

make the transitional curvature at the time of an environmental variation as small as possible. 

[0011] 

[Means for Solving the Problem and its Function] According to this invention, on one front face of the plastic plate which has a 
translucency In the optical disk with which record film is formed, the 1st protective coat is formed on the surface of record film, 
a moisture permeation prevention film is formed in other front faces of a substrate, and it comes to form the 2nd protective coat 
in the front face of a moisture permeation prevention film The optical disk characterized by setting up the thickness of a moisture 
permeation prevention film is offered so that the product of the refractive index of a moisture permeation prevention film and 
membranous thickness may be set to 42nm or less. 

[0012] The optical disk of this invention has the 1st protective coat for protecting record film and this record film to the one side 
of the above plastic plates. You may prepare lubricating film on the 1st protective coat. Moreover, the 2nd protective coat is 
usually prepared in the other side (light beam irradiation side side) of a plastic plate through a moisture permeation prevention 
film. Furthermore, you may prepare an antistatic film on the 2nd protective coat. It is not necessary to prepare this lubricating 
film and an electrification protective coat depending on the case. 

[0013] Furthermore, the quality of the material of a moisture permeation prevention film is AlSiN, AlTaN, and TaO and SiO. Or 
Ti02 is suitable, the thickness of the film of the 1st protective coat and the 2nd protective coat is in abbreviation etc. by carrying 
out, and an optical disk is offered. What is necessary is just plastics which give a translucency and cannot transform it easily as 
the quality of the material of the plastic plate of the above-mentioned translucency. The substrate which the substrate made from 
a polycarbonate was mentioned typically, in addition was made from acrylic resin, the epoxy resin, etc. can be used. This 
thickness is usually 1.15-1 .25mm. 

[0014] The composition of the optical disk of this invention is not limited to especially the above-mentioned thing, and should 
just be one of well-known composition by the magneto-optic disk, the compact disk, the light one type disk, and the 
photochromic type disk. It makes it indispensable to, prepare the 2nd specific protective coat in the light beam irradiation side 
side of a substrate in short. It is as follows when the record film used for an optical disk, the 1st and the 2nd protective coat, and 
a moisture permeation prevention film are explained. 

[0015] A well-known thing can use record film widely in the field concerned. Typically, the thing of three-tiered structures, such 
as a thing of four layer structures, such as AlSiN/DyFeCo/AlSiN/aluminum, AIN/GdTbFe/AlN/aluminum, and 
AIN/DyFeCo/AlN/aluminum, SiN/TbFeCo/SiN, and SiAlON/TbFeCo/SiAlON, is mentioned. The thickness of this film is 
usually 150-300nm. Although record film is generally formed all over a plastic plate, it may be a part. 

[0016] The 1st and 2nd protective coats are for mainly protecting record film, for example, can be formed using acrylic urethane 
system UV hardening resin etc. These can be formed by application. The thickness of this film is usually 2-20 micrometers. The 
thickness of the film of these the 1st and 2nd protective coats is in abbreviation etc. by carrying out, and things are desirable. A 
moisture permeation prevention film can be formed by mineral matters, such as AlSiN, AlTaN, TaO, SiO and Ti02, A1N, SiN, 
ZnS and aluminum 203, Si02, and SiAlOH. In these, it is AlSiN, AlTaN, and TaO, SiO and Ti02. It is especially desirable. The 
thickness of the film of a moisture permeation prevention film changes with quality of the materials, general — the thickness of a 
moisture permeation prevention film - the range of l-100nm ~ it is the range of l-80nm preferably For example, in AlSiN, the 
range of l-20nm is desirable. In addition to the ability to prevent the transitional curvature of an optical disk as it is the thickness 
of this range, the interference fringe of an optical disk is not seen, but it is desirable. 

[0017] The refractive index of a moisture permeation prevention film also changes with quality of the materials. Generally the 
ranges of the refractive index of the permeable film of a mineral matter are 1.7-2.6. Especially the thing for which the product 
which multiplied the refractive index of this moisture permeation prevention film by the thickness of the aforementioned film 
sets up the thickness of the film of a moisture permeation prevention film so that it may become the range of 42nm or less is 
desirable. When membranous thickness is set as such a range, in addition to the ability to prevent the transitional curvature of an 
optical disk, the interference fringe of an optical disk is not seen, but it is desirable. 

[0018] The lubricating film of this invention consists for example, of a lubricative outstanding fluorine system resin. When the 
risen [ to surface ] type magnetic head is used by preparing lubricating film in the front face in which record film is formed, the 
lubricity between the risen [ to surface ] type magnetic head and the optical magnetic head can be raised. The film thickness of 
lubricating film is about about 2 micrometers. The antistatic film of this invention is the constituent of the conductive filler 
mixture resin system containing a transparent conductivity filler, it is for preventing generating of a blemish while preventing 
adhesion of the dust to the front face of an optical disk, and it is hard, and its comparatively low thing of surface resistivity is 
good. As for this degree of hardness, it is desirable to usually have a pencil degree of hardness more than HB. Moreover, this 
surface resistivity usually has desirable about 1013ohms or less. Formation of this conductive filler mixture resin system 
antistatic film can knead synthetic resin or its raw material, and a transparent conductivity filler with a predetermined mixing 
ratio, little addition of the inorganic filler which raises a degree of hardness if needed can be carried out, and it can knead it, and 
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can be performed by producing a film on a substrate. As synthetic resin, acrylic urethane system UV hardening resin, acrylic UV 
hardening resin, etc. are used, for example. Film production can be applied on a substrate with for example, the spin coat 
method, the roll coat method, a dip coating method, etc., and can be performed by hardening by meanses, such as UV light 
irradiation, heating, or cooling, by the synthetic resin to be used. This thickness usually has desirable 1-20 micrometers. 
[0019] Since what doped Lynn to the tin oxide reconciles a translucency and stability as transparent conductivity filler 
composition, it is desirable. Furthermore, doping of Lynn to the tin oxide can be performed by the coprecipitation baking method 
from the liquid phase, and a phosphoric acid, sodium phosphate, etc. are mentioned as a source of Lynn. 3 - 7wt% of the 
conductive whole filler of the amount of doping to the tin oxide is desirable. As for the conductive filler in an antistatic film, it is 
desirable that the content is [ 25 - 45wt%, and/or a mean particle diameter ] 0.15 micrometers or less. 
[0020] Although the optical disk made into the object of this invention has a typical magneto-optic disk, a compact disk, a 
write-once type disk, and the photochromic type disk using photochromic material as record film are also included. 
[0021] 

[Example] Although the example of the optical disk of this invention is explained in full detail using a drawing below, this 
invention is not limited to the following examples. 

In example 1 drawing 1 , 1 is a plastic plate and is a product made from a polycarbonate with a thickness of 1 .2mm which has a 
translucency. Record film 2 is formed in one front face of this plastic plate 1 . When record film 2 is a magneto-optic-recording 
film, it has four layer structures. It is constituted from AlSiN/DyFeCo/AlSiN/alurninum sequentially from the plastic-plate 1 side 
by this example. Furthermore, the 1st protective coat 3 is formed on this record film 2. The 1st protective coat 3 is formed by 
applying about 10 micrometers of ultraviolet-rays hardening type resins of a polyurethane acrylate system. 
[0022] 4 is a moisture permeation prevention film and is formed in the field of another side of a plastic plate 1. In this example, 
the moisture permeation prevention film 4 forms AlSiN. The 2nd protective coat 5 is formed on this moisture permeation 
prevention film 4. The ultraviolet-rays hardening type resin of the same quality of the material as the 1st protective coat 3, i.e., a 
polyurethane acrylate system, is used for the 2nd protective coat 5, and it is about 10 micrometers in thickness like the 1st 
protective coat 3. In both sides of a plastic plate 1, as long as the thickness of the 1st protective coat 3 and the 2nd protective 
coat 5 can offset the curvature generated by ****** of itself, it may be what value. However, both thickness needs an almost 
equal thing from the above-mentioned reason. 

[0023] In the magneto-optic disk of the above-mentioned composition, how whose interference fringe is visible was investigated 
by making five kinds of magneto-optic disks which set thickness of AlSiN of the moisture permeation prevention film 4 to 5nm, 
lOnm, 20nm, 25nm, and 80nm as an experiment, and looking at this magneto-optic disk from the 2nd protective coat (moisture 
permeation prevention film) side under the natural light. Consequently, the thickness of the moisture permeation prevention film 
4 is 5nm. And in the optical disk which is lOnm, it turns out that an interference fringe is not observed. Moreover, moisture 
permeation prevention film 4 In the magneto-optic disk whose thickness is 20nm, although the interference fringe was slightly 
observed when gazed, it turns out that it is the grade which is hardly conspicuous. On the other hand, it is the moisture 
permeation prevention film 4. By the magneto-optic disk (25nm and 80nm), the interference fringe was observed for thickness. 
The clearer interference fringe was observed in 80nm. 

[0024] Next, in order to investigate the relation between how whose interference fringe at the time of changing the thickness of 
the moisture permeation prevention film 4 is visible, and a reflection factor, the relation between the thickness of the moisture 
permeation prevention film 4 and the reflection factor in the moisture permeation prevention film 4 when light carries out 
incidence from the 2nd protective coat 5 side was calculated. Calculation was performed based on the three-layer model with 
which AlSiN as a moisture permeation prevention film 4 and the ultraviolet-rays hardening resin of the polyurethane acrylate 
system as the 2nd protective coat 5 were formed one by one on the polycarbonate as a plastic plate 1 . 
[0025] In addition, the refractive index of the ultraviolet-rays hardening resin of a polycarbonate, AlSiN, and a polyurethane 
acrylate system was set to 1 .58, 2. 1 , and 1 .5, respectively, and the thickness of the 2nd protective coat 5 could be 1 0 
micrometers. Moreover, 780nm which is the wavelength of the semiconductor laser currently used abundantly as the light source 
of an optical disk was used for the wavelength of light. And the reflection factor was calculated by having changed the thickness 
of the moisture permeation prevention film 4 in 200nm. 

[0026] A calculation result is shown in the graph of drawing 2 . A horizontal axis is the thickness of AlSiN and a vertical axis is 
a reflection factor. From the observation result of an above-mentioned interference fringe, and the calculation result of this 
reflection factor, when a reflection factor was large, the interference fringe was observed, and when a reflection factor is about 
8% or less, it turns out that most interference fringes disappear. 

[0027] Next, the variation and the relation of curvature of an optical disk when the thickness and the environmental condition of 
the moisture permeation prevention film 4 change were investigated. After leaving an optical disk under the condition of 34 
degrees C and 90%R.H. first for 24 hours, humidity was reduced at the rate of 10%R.H. / time, it was made the environmental 
condition of 34 degrees C and 30%R.H. over 6 hours, and the environmental condition was held by 34 degrees C and 30%R.H. 
after that. And the variation of the curvature of an optical disk in the meantime was measured. 

[0028] In addition, except for the point that the thickness of AlSiN of the moisture permeation prevention film 4 is lnm, 5nm, 
25nm, and 80nm, the same magneto-optic disk as the magneto-optic disk which carried out [ above-mentioned ] the trial 
production was used for measurement. Moreover, except for the point that the moisture permeation prevention film 4 and the 2nd 
protective coat are not formed for comparison, the same magneto-optic disk as usual as the magneto-optic disk which carried out 
[ above-mentioned ] the trial production was used. 

[0029] An experimental result is shown in the graph of drawing 3 . A horizontal axis is the elapsed time from the time of a 
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humidity start, and a vertical axis is the variation of curvature. Although the variation of curvature is set also to 10mrad(s) from 
this experimental result with the fall of humidity by the magneto-optic disk by which the moisture permeation prevention film 4 
and the 2nd protective coat 5 are not formed on the plastic plate 1 , the variation of curvature is all stopped by 2 or less mrads in 
the magneto-optic disk of this example. 

[0030] This showed that transitional curvature could be prevented enough, when the thickness of AlSiN as a moisture 
permeation prevention film 4 was lnm or more. As mentioned above, by setting the thickness of AlSiN of the moisture 
permeation prevention film 4 as l-20nm, the transitional curvature of a magneto-optic disk can be prevented, moreover, it is not 
visible and the interference fringe when watching from the 2nd protective coat 5 side can be carried out. 
[0031] Here, lnm which is the lower limit of the thickness of AlSiN of the moisture permeation prevention film 4 was set up 
according to the reason the effect of preventing the transitional curvature of a magneto-optic disk was accepted by experiment. 
Moreover, when the reflection factor obtained by calculation was about 8% or less, most interference fringes were set as 20nm of 
thickness of AlSiN from which a reflection factor becomes 8% by calculation with the same three-layer model with an 
above-mentioned upper limit, and actual interference fringe observation in the graph of drawing 2 by not being observed. 
[0032] Below, a setup of this upper limit is explained. If the reflection factor for which it asked by calculation is as 
above-mentioned 8% or less, in the magneto-optic disk actually made as an experiment, an interference fringe will almost 
disappear. In an above-mentioned three-layer model, the thickness of the moisture permeation prevention film 4 with which a 
reflection factor becomes 8% changes with the refractive index of the moisture permeation prevention film 4, when the refractive 
index of the polycarbonate as a plastic plate 1 and the refractive index of the ultraviolet-rays hardening resin of the polyurethane 
acrylate system as the 2nd protective coat 5 are fixed with 1.58 and 1.5, respectively. That is, a reflection factor changes because 
the optical path length which set to calculation, and was taking into consideration multiplex interference of the light in a film, 
therefore multiplied by the refractive index and thickness changes. Conversely, what is necessary is just to make the optical path 
length the same, in order to make a reflection factor into the same value, if it says. Therefore, the upper limit of 20nm of the 
thickness of the moisture permeation prevention film 4 when a refractive index uses AlSiN of 2.1 as an above-mentioned 
moisture permeation prevention film 4 turns into a value of 42nm by the optical path length. Moreover, similarly lnm of 
thickness of a lower limit becomes a value of about 2nm of optical path lengths. 

[0033] Above, if the thickness of the moisture permeation prevention film 4 is set as the range of 2-42nm by the optical path 
length as explanation, the magneto-optic disk whose interference fringe is not visible can be explained. In addition, although the 
lower limit of the thickness of the moisture permeation prevention film 4 set to lnm whose check was completed by experiment 
in the above-mentioned explanation, this is the minimum thickness which was able to be obtained according to the vacuum 
evaporationo and the thickness-control capacity of a sputtering system to use for formation of the limitation (for example, 
sensing-pin formula level difference meter) of the precision at the time of measuring thickness, and the moisture permeation 
prevention film 4. Therefore, it can guess easily also from the experimental result of drawing 3 that it compares with the case 
where there is no thickness of four 0, i.e., a moisture permeation prevention film, of the moisture permeation prevention film 4, 
and the transitional curvature of a magneto-optic disk can be prevented and reduced if there is equipment which can form 
correctly the moisture permeation prevention film 4 which has thickness thinner than this, for example, 0.5nm thickness, with 
sufficient repeatability. Therefore, the lower limit of the thickness of 4 will call it the thickness beyond it which does not contain 
0 after moisture permeation prevention. 

[0034] Moreover, the upper limit of the moisture permeation prevention film 4 carried out to the less than thickness from which 
a reflection factor becomes 8% or less, i.e., 20nm, from the calculation result shown in the observation result and drawing 2 of an 
interference fringe of the actually produced disk as above-mentioned. However, the range of the thickness of the moisture 
permeation prevention film 4 with which a reflection factor becomes 8% or less exists also from 1 20 to 200nm so that drawing 2 
may show. A reflection factor depends this on the reason for taking the same value the thickness period of wavelength/(2x 
refractive index) from interference of the light in the inside of the AlSiN film which is the moisture permeation prevention film 
4. In drawing 2 , a reflection factor changes the thickness period of 186nm obtained as a result of putting the wavelength of 
780nm, and the refractive index 2.1 of AlSiN into the upper formula. Therefore, the thickness from which a reflection factor 
becomes 8% or less exists like the range of 0.1-20nm, the range of 120-206nm, and the range of 306-3 92nm. 
[0035] However, considering production time, cost, etc., the advantageous, the thinnest possible range, i.e., range of 0.1-20nm, 
thickness of the moisture permeation prevention film 4 is clear. In the above-mentioned example, the 1st protective coat 3 and 
the 2nd protective coat 5 do not necessarily need to be the same material and the same thickness, and transitional curvature can 
be prevented if material and thickness are set up so that the curvature generated by ****** of the 1st protective coat 3 and the 
2nd protective coat 5 may be offset mostly. For example, you may use an acrylic hard-coat resin for the 1st protective coat 3 at 
the 2nd protective coat 5 using the ultraviolet-rays hardening resin of a polyurethane acrylate system. 

[0036] The optical disk of example 2 this example forms the antistatic film (about 4 micrometers of thickness) which consists of 
an acrylic hard-coat resin which mixed the electric conduction top filler on the 2nd protective coat formed on the moisture 
permeation prevention film in the magneto-optic disk shown in the example 1 . In addition, the thickness of a moisture 
permeation prevention film (AlSiN) is about lOnm in the optical path length, 

[0037] It will be as follows if the 2nd example is explained based on drawing 4 . In drawing 4 , 1 is a plastic plate and is a 
product made from a polycarbonate with a thickness of 1 .2mm which has a translucency. Record film 2 is formed in one front 
face of this plastic plate 1. When record film 2 is a magneto-optic-recording film, it has four layer structures. It is constituted 
from AlSiN/DyFeCo/AlSiN/aluminum sequentially from the plastic-plate 1 side by this example. Furthermore, the 1st protective 
coat 3 is formed on this record film 2. The 1st protective coat 3 is formed by applying about 10 micrometers of ultraviolet-rays 
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hardening type resins of a polyurethane acrylate systera 

[0038] 4 is a moisture permeation prevention film and is formed in the field of another side of a plastic plate 1. The 2nd 
protective coat 5 is formed on this moisture permeation prevention film 4. The ultraviolet-rays hardening type resin of the same 
quality of the material as the 1st protective coat 3, i.e., a polyurethane acrylate system, is used for the 2nd protective coat 5, and 
the thickness is about 6 micrometers. On the 2nd protective coat 5, the antistatic film 6 which consists of an acrylic hard-coat 
resin which mixed the filler made from electric conduction is formed by about 4 micrometers of thickness. 
[0039] The interference fringe was not seen when it looked at this magneto-optic disk from the antistatic film 6 side. Moreover, 
the variation of curvature was 2 or less mrads. In this magneto-optic disk, since the light beam for informational record, 
elimination, and reproduction formed the antistatic film 6 in the front face of the side which carries out incidence, dust, dust, etc. 
which are scattered about in a light beam stop being able to adhere to a front face easily. Thereby, at the time of informational 
record, elimination, or reproduction, a focusing servo and a tracking servo are confused and the danger that a record sign or a 
rering signal will deteriorate, or a servo jump will arise can be reduced sharply. 

[0040] Moreover, the variation of transitional curvature did not divide cheek ******** with the magneto-optic disk of an 
example 1. By the ultraviolet-rays hardening resin of the polyurethane acrylate system as the 2nd protective coat 5, and the 
acrylic hard-coat resin which mixed the conductive filler as an antistatic film 6, this does not have a difference in the grade of 
****** an£ ^ moreoverj depends the thickness which doubled these on having set it as same about 10 micrometers as the 
thickness of the 1st protective coat 3. Incidentally, in the above-mentioned magneto-optic disk, although the variation of 
curvature was [ some ] when only the thickness of the 2nd protective coat 5 was changed into 10 micrometers from 6 
micrometers, it became large. 

[0041] The optical disk of example 3 this example forms in about 2 micrometers of thickness the lubricating film which consists 
of a fluorine system resin which was further excellent in lubricity on the 1st protective coat prepared on record film in the 
magneto-optic disk shown in the example 2. It will be as follows if an example 3 is explained based on drawing 5 . In drawing 5 , 

1 is a plastic plate and is a product made from a polycarbonate with a thickness of 1 ,2mm which has a translucency. Record film 

2 is formed in one front face of this plastic plate 1 . When record film 2 is a magneto-optic-recording film, it has four layer 
structures. It is constituted from AlSiN/DyFeCo/AlSiN/aluminum sequentially from the plastic-plate 1 side by this example. 
Furthermore, on this record film 2, the 1st protective coat 3 and lubricating film 7 excellent in lubricity are formed one by one. 
The 1st protective coat 3 is formed by applying about 8 micrometers of ultraviolet-rays hardening type resins of a polyurethane 
acrylate system, lubricating film 7 consists of a fluorine system resin, and the thickness is about 2 micrometers. 

[0042] 4 is a moisture permeation prevention film and is formed in the field of another side of a plastic plate 1 . In this example, 
the moisture permeation prevention film 4 forms AlSiN of a refractive index 2.1 by about 5nm thickness. The 2nd protective 
coat 5 is formed on this moisture permeation prevention film 4. The ultraviolet-rays hardening type resin of the same quality of 
the material as the 1st protective coat 3, i.e., a polyurethane acrylate system, is used for the 2nd protective coat 5, and the 
thickness is about 6 micrometers. On the 2nd protective coat 5, the antistatic film 6 which consists of an acrylic hard-coat resin 
which mixed the conductive filler is formed by about 4 micrometers of thickness. 

[0043] The interference fringe was not seen when it looked at this magneto-optic disk from the antistatic film 6 side. Moreover, 
as a result of investigating transitional variation like the case of the 1st example, the variation of curvature was 2 or less mrads. 
And in the magneto-optic disk of this example, since lubricating film 7 was formed in the near front face in which record film 2 
is formed, when the risen [ to surface ] type magnetic head is used, the lubricity between the risen [ to surface ] type magnetic 
head and a magneto-optic disk can be raised. 

[0044] That is, it is arranged in order to perform informational record and elimination, while the risen [ to surface ] type 
magnetic head maintains the gap of 10 micrometers of numbers from several micrometers on the record intermediation body 
membrane 2, and it balances with the press with the suspension spring which works so that the risen type magnetic head may be 
forced on record film 2, and the surfacing force committed so that it may generate by the airstream by high-speed rotation of a 
magneto-optic disk and the risen type magnetic head may be separated from record film 2, and the above-mentioned gap is 
maintained. 

[0045] In adopting the CSS (Contact-Start- Stop) method with which the risen [ to surface ] type magnetic head and a 
magneto-optic disk touch until it results in a halt from a predetermined rotational frequency using such the risen [ to surface ] 
type magnetic head at time until it reaches a predetermined rotational frequency, and the time of a rotation end at the time of the 
rotation start of a magneto-optic disk, when the risen [ to surface ] type magnetic head and a magneto-optic disk adsorb, the risen 
[ to surface ] type magnetic head may be damaged at the time of the rotation start of a magneto-optic disk However, according to 
the magneto-optic disk of this example, since lubricating film was prepared on record film, the lubricity between the risen [ to 
surface ] type magnetic head and a magneto-optic disk improves, and breakage of the risen [ to surface ] type magnetic head by 
adsorption can be prevented. 

[0046] In the magneto-optic disk of composition of having been shown in example 4 example 1, AlTaN was used as a moisture 
permeation prevention film 4. The refractive index of used AlTaN is before and after the 2. 1 [ almost same ] as AlSiN in an 
example 1. As a result of making five kinds of magneto-optic disks which changed the thickness of AlTaN of the moisture 
permeation prevention film 4 with 5nm, lOnm, 20nm, 25nm, and 80nm as an experiment like an example 1 and seeing an 
interference fringe from the moisture permeation prevention film 4 side, in the magneto-optic disk whose thickness of the 
moisture permeation prevention film 4 is 5nm and lOnm, it turns out that an interference fringe is not observed. Moreover, in the 
magneto-optic disk whose thickness of the moisture permeation prevention film 4 is 20nm, although the interference fringe was 
slightly observed when gazed, it turns out that it is the grade which is hardly conspicuous. On the other hand, by the 
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magneto-optic disk (25nm and 80nm), the interference fringe was observed for the thickness of the moisture permeation 
prevention film 4. The clearer interference fringe was observed in 80nm. 

[0047] Furthermore, four kinds of magneto-optic disks whose thickness of AlTaN of the moisture permeation prevention film 4 
is lnm, 5nm, 25nm, and 80nm were made as an experiment like the example 1, and the variation of the transitional curvature at 
the time of the same environmental variation was investigated with the example 1 having described. Consequently, in the 
magneto-optic disk of this example, the variation of curvature was all stopped by 2 or less mrads like the example 1. 
[0048] As follows, by setting the thickness of AlTaN of the moisture permeation prevention film 4 as l-20nm, the transitional 
curvature of a magneto-optic disk can be prevented, moreover, it is not visible and the interference fringe when watching from 
the 2nd protective coat 5 side can be carried out. Moreover, in examples 2 and 3, the magneto-optic disk which set the moisture 
permeation prevention film 4 to AlTaN was made as an experiment, and it confirmed that there was same effect. 
[0049] In the magneto-optic disk of composition of having been shown in example 5 example 1, TaO was used as a moisture 
permeation prevention film 4. The refractive index of used TaO is before and after the 2. 1 [ almost same ] as AlSiN in an 
example 1. As a result of making five kinds of magneto-optic disks which changed the thickness of TaO of the moisture 
permeation prevention film 4 with 5nm, lOnm, 20nm, 25nm, and 80nm as an experiment like an example 1 and seeing an 
interference fringe from the moisture permeation prevention film 4 side, it turns out that an interference fringe is not observed by 
the magneto-optic disk whose thickness of the moisture permeation prevention film 4 is 5nm and lOnm. moreover, the thing at 
which it gazes in the magneto-optic disk whose thickness of the moisture permeation prevention film 4 is 20nm — although the 
interference fringe was observed slightly, it turns out that it is the grade which is hardly conspicuous On the other hand, by the 
magneto-optic disk (25nm and 80nm), the interference fringe was observed for the thickness of the moisture permeation 
prevention film 4. The clearer interference fringe was observed in 80nm. 

[0050] Furthermore, four kinds of magneto-optic disks whose thickness of TaO of the moisture permeation prevention film 4 is 
lnm, 5nm, 25nm, and 80nm were made as an experiment like the example 1, and the variation of the transitional curvature at the 
time of the same environmental variation was investigated with the example 1 having described. Consequently, in the 
magneto-optic disk of this example, the variation of curvature was all stopped by 2 or less mrads like the example 1 . 
[0051] As mentioned above, by setting the thickness of TaO of the moisture permeation prevention film 4 as l-20nm, the 
transitional curvature of a magneto-optic disk can be prevented, moreover, it is not visible and the interference fringe when 
watching from the 2nd protective coat 5 side can be carried out. Moreover, in the 2nd and the 3rd example, the magneto-optic 
disk which set the moisture permeation prevention film 4 to TaO was made as an experiment, and it confirmed that there was 
same effect. 

[0052] In the magneto-optic disk of composition of having been shown in example 6 example 1, SiO was used as a moisture 
permeation prevention film 4. The refractive index of used SiO is before and after the 2. 1 [ almost same ] as AlSiN in an 
example 1 . As a result of making five kinds of magneto-optic disks which changed the thickness of SiO of the moisture 
permeation prevention film 4 with 5nm, lOnm, 20nm, 25nm, and 80nm as an experiment like an example 1 and seeing an 
interference fringe from the moisture permeation prevention film 4 side, it turns out that an interference fringe is not observed by 
the magneto-optic disk whose thickness of the moisture permeation prevention film 4 is 5nm and lOnm. moreover, the thing at 
which it gazes in the magneto-optic disk whose thickness of the moisture permeation prevention film 4 is 20nm - although the 
interference fringe was observed slightly, it turns out that it is the grade which is hardly conspicuous On the other hand, by the 
magneto-optic disk (25nm and 80nm), the interference fringe was observed for the thickness of the moisture permeation 
prevention film 4. The clearer interference fringe was observed in 80nm. 

[0053] Furthermore, four kinds of magneto-optic disks whose thickness of SiO of the moisture permeation prevention film 4 is 
lnm, 5nm, 25nm, and 80nm were made as an experiment like the example 1, and the variation of the transitional curvature at the 
time of the same environmental variation was investigated with the example 1 having described. Consequently, in the 
magneto-optic disk of this example, the variation of curvature was all stopped by 2 or less mrads like the example 1 . 
[0054] As mentioned above, by setting the thickness of SiO of the moisture permeation prevention film 4 as l-20nm, the 
transitional curvature of a magneto-optic disk can be prevented, moreover, it is not visible and the interference fringe when 
watching from the 2nd protective coat 5 side can be carried out. Moreover, in the 2nd and the 3rd example, the magneto-optic 
disk which set the moisture permeation prevention film 4 to SiO was made as an experiment, and it confirmed that there was 
same effect. 

[0055] It sets to the magneto-optic disk of composition of having been shown in example 7 example 1, and is Ti02 as a moisture 
permeation prevention film 4. It used. Used Ti02 A refractive index is high compared with above-mentioned other materials, 
and is before and after 2.5. It is Ti02 of the moisture permeation prevention film 4 like an example 1. As a result of making five 
kinds of magneto-optic disks which changed thickness with 5nm, 15nm, 20nm, 25nm, and 80nm as an experiment and seeing an 
interference fringe from the moisture permeation prevention film 4 side, it turns out that an interference fringe is not observed by 
the magneto-optic disk whose thickness of the moisture permeation prevention film 4 is 5nm and 15nm. Moreover, in the 
magneto-optic disk whose thickness of the moisture permeation prevention film 4 is 20nm, a gaze observed the interference 
fringe. On the other hand, by the magneto-optic disk (25nm and 80nm), the interference fringe was observed for the thickness of 
the moisture permeation prevention film 4. The clearer interference fringe was observed in 80nm. 

[0056] Furthermore, it is Ti02 of the moisture permeation prevention film 4 like an example 1 . Four kinds of magneto-optic 
disks whose thickness is lnm, 5nm, 25nm, and 80nm were made as an experiment, and the variation of the transitional curvature 
at the time of the same environmental variation was investigated with the example 1 having described. Consequently, in the 
magneto-optic disk of this example, the variation of curvature was all stopped by 2 or less mrads like the example 1 . 
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[0057] As mentioned above, Ti02 of the moisture permeation prevention film 4 By setting thickness as 1-1 5nm, the transitional 
curvature of a magneto-optic disk can be prevented, moreover, it is not visible and the interference fringe when watching from 
the 2nd protective coat 5 side can be carried out. In order to set to 42nm the optical path length which multiplied by the 
refractive index and thickness here, a refractive index is Ti02 of 2.5. The thickness of a case is set to about 17nm. A margin is 
seen in an experiment and it is Ti02. Although the interference fringe was seen by the magneto-optic disk which set thickness to 
15nm, 17nm should hardly have a seen interference fringe. 

[0058] Moreover, it sets in the 2nd and the 3rd example, and is Ti02 about the moisture permeation prevention film 4. The 

magneto-optic disk carried out was made as an experiment, and it confirmed that there was same effect. 

[0059] 

[Effect] Next, it sets in the above example and is AlSiN, AlTaN, and TaO, SiO and Ti02 as a moisture permeation prevention 
film 4. The effect at the time of using either and a predominance are explained. First, in order to prevent oxidization of rare earth 
transition-metals alloy thin films, such as DyFeCo, GdTbFe, TbFeCo, TbDyFeCo, GdDyFeCo, GdDyFe, etc. by which any 
material is used [ 1st ] for the magneto-optic-recording layer of record film 2 especially in a magneto-optic disk, it is the material 
formed in the both sides or one side of a magneto-optic-recording layer, and is suitable for the outstanding antioxidizing film 4 
which secures the long-term reliability of a magneto-optic disk. 

[0060] As mentioned above, since AlSiN, AlTaN, and TaO, SiO and Ti02 are material formed in the record layer 2 at the both 
sides or one side of a magneto-optic-recording layer, they can form the moisture permeation prevention film 4 in the 3rd, using 
thin-film-fabrication equipments, such as a sputtering system used in order to form the record film 2 of a magneto-optic disk, as 
it is, and are efficient on a manufacturing process to it. 

[0061] AlSiN as the 1st which was formed in the both sides of the magneto-optic-recording layer which consists of DyFeCo in 
the case of the magneto-optic disk which has the record film which consists of four layer membranes which showed structure 
especially in the above-mentioned example, and 2nd transparent membranes also has the function as a magneto-optical-effect 
enhancing layer for raising a signal quality while having a function as an antioxidizing film. In order to heighten this enhancing 
effect, it is known that what is necessary is just to enlarge the refractive index of the above-mentioned transparent membrane. 
Therefore, AlSiN and AlTaN which are a transparent membrane and have a high refractive index before and behind two in 
general, and TaO, SiO and Ti02 It is suitable. 

[0062] AlSiN, AlTaN, and TaO, SiO and Ti02 from - although the becoming thin film is usually formed of a sputtering system, 
it can control the refractive index of such material by about 1.7 to 2.6 within the limits by changing spatter conditions [ in 
addition, ] For example, if AlSiN and AlTaN are the pressure of spatter gas, a flow rate, or mixed gas although it can form by the 
reactant spatter, using N2 or N2+Ar as spatter gas while using the alloy target of AISi, and the alloy target of AlTa, respectively, 
they can control the refractive index of such material in the above-mentioned range by changing spatter conditions, such as the 
mixed ratio. 

[0063] by the way — above — a magneto-optic disk - setting — as the transparent membrane of record film 2 -- AlSiN, AlTaN, 
and TaO, SiO and Ti02 2.1 [ higher / since it is more advantageous to enlarge a refractive index in order to heighten the 
magneto-optics-enhancing effect, when using / so that the refractive index of AlSiN and the refractive index of the 
above-mentioned transparent membrane may be made in agreement in the 1st example as a moisture permeation prevention film 
4 for example ] in a refractive index ~ a setup ~ the bottom Thereby, the transparent membrane and the moisture permeation 
prevention film 4 of record film 2 can be continuously formed under the same manufacture conditions by the same 
manufacturing installation, and high productivity can be realized. 

[0064] Furthermore, in this invention, since it is not visible, and an interference fringe is carried out and transitional curvature is 
prevented by making thickness of the moisture permeation prevention film 4 into the very thin thickness of 42nm or less by the 
optical path length, also in the point of a rrmnufacturing cost and production time, it becomes advantageous. In addition, in the 
above example, although the polycarbonate was used as a plastic plate 1, not only this but acrylic resin, an epoxy resin, etc. can 
also be used. 

[0065] Moreover, although the optical disk made into the object of this invention has a typical magneto-optic disk, a compact 
disk, a write-once type disk, and the photochromic type disk using photochromic material as record film are also included. 
[0066] 

[Effect of the Invention] According to this invention, there are few transitional elements when an environmental condition 
changes, and the interference fringe when moreover looking at an optical disk from an optical incidence side stops being able to 
be visible easily. 



[Translation done.] 



